The aim of this study was 
clinically stable, preterm babies of less than 32 weeks' gestation were studied in the first week after birth. Blood and urine samples were obtained for baseline measurement of 180:160 ratio and 1 mil/kg of 0%o H2180 (0-1 glkg isotope) administered orally. Eleven blood samples were obtained over the next six hours and between one and four over the next 18 hours. During the same 24 hour period between three and eight urine samples were also obtained. The dilution space at zero time (volume of distribution or total body water) was estimated using double exponential curve fitting using all available points, from single samples and from linear regression on the log data using two or three samples.
Equilibration time was variable and showed a significant correlation with percentage change in body weight from birth. For Dilution kinetics ofH2180 for the measurement of total body water in preterm babies in the first week after birth Hospital were studied. The babies were clinically stable and intra-arterial access was in place for clinical indications. None of the babies had clinical or laboratory evidence of renal, gastrointestinal, cardiac, or hepatic disease. Each baby was studied once, commencing within the first seven days of birth. Two blood samples (0 1 ml) and one urine sample were collected for determination of basal 180:160 ratio before a dose of 0 I g/kg of H2 18Owas administered orally. Blood samples after the dose of H2180 were obtained at 10, 20, 30, 45, 60, and 90 minutes, at hourly intervals for the next five hours, and on between one and four occasions during the next 18 hours. During the same 24 hour period between three and eight urine samples were also obtained. Blood samples were immediately centrifuged and the serum separated. Both serum and urine samples were thern kept at -20°C until assayed. The study was approved by the Hammersmith and Queen Charlotte's research ethics committee and written parental consent was obtained.
H2180 ANALYSIS
Serum and urine aliquots of 50 ,ul were equilibrated with 5% carbon dioxide in 20 ml Vacutainers (Becton Dickinson) for three days before analysis of the carbon dioxide for 180:160 ratio using a Finnigan MAT Delta D gas isotope ratio mass spectrometer fitted with an automated breath gas analysis system as previously described. The median volume of distribution at zero time, based on double exponential curve fit analysis of serum samples, was 859 ml/kg (range 755 to 995). Table 2 shows the estimated volume of distribution for all 13 babies using the different methods. Table 3 shows a Dilution kinetics of H2180 for the measurement of total body water in preterm babies in the first week after birth the range of differences from the reference standard and the distribution of differences in relaamples are collected at a tion to the average of the alternative method )logical fluids, such as and the reference standard (assessed using plots ecessary. After a small of difference v average7), the methods performldministered, total body ing best in a statistical sense were those based on d from the subsequent single serum samples taken at three or four otope in blood samples. hours and on paired sampling at three and six technique depends on hours. Estimates based on urine samples were sampling based on a unsatisfactory, although a closer approximation ics of the isotope in the was derived by adjusting the sample times to the is obviously desirable to mean time between samples. )od sampling, and the
In conclusion, when using the H2180 in urine has also been dilution technique to assess total body water in )s. preterm neonates, estimates based on paired in this population and blood samples taken at three and six hours may in contrast to other reports, time to equilibration was variable. Trowbridge et al, studying infants between 6-36 months, suggested that equilibration was complete by four hours and then remained stable for at least two hours.5 The same workers, studying preterm infants after the first week, showed good agreement between estimates of total body water based on urine samples with blood samples taken at six hours. However these studies were undertaken on preterm infants ofvarying posmatal age and, in addition, equilibration at six hours was assumed. Brans et al, reporting a study of four full term baboon neonates between 2-6 days, found virtually instantaneous equilibration, with the 180:160 ratio beginning to return to normal within minutes of enrichment.4 The speed of equilibration in our study was closely related to the change in weight from birth, with rapid equilibration seen in those infants who were below their birth weight (fig 1) . As 
